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Abstract 
RELATIONSHIP OF TECATE CYPRESS DISTRIBUTION TO SOIL TYPES 
by David E. Stottlemyer 
The Tecate Cypress (Cupressus forbesii Jeps.) is a gymnosperm tree 
of limited distribution. To determine if soil is an influencing factor 
in its distribution, the soil characteristics of a Tecate Cypress grove 
in the Santa Ana Mountains of Orange County, California, were compared 
with soils from neighboring communities and other Tecate Cypress groves. 
• Soil samples were analyzed for texture, saturation percent, pH, and 
electrical conductivity. Tests were also run for nutrients such as 
nitrogen, phosphorus, potassium, calcium, magnesium, iron, manganese, 
copper and zinc. 
Results seem to indicate that the Tecate Cypress soils are: 
1) significantly more acidic than the soils of surrounding chaparral 
communities, and 2) significantly lower in nutrients than the soils of 
big-cone Douglas fir, mixed conifer, knob cone pine and oak woodlands. 
Thus it appears that the Tecate Cypress may be limited to acidic 
soils that are nutrient poor and thereby lacking the competition found 
on typical chaparral soils. This may be a factor in their limited 
distribution in the Santa Ana Mountains and other southern California 
sites. 	 • 
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I INTRODUCTION 
The Tecate Cypress (Cupressus forbesii Jeps.), first described 
by Dr. W. L. Jepson in 1922 (Jepson, 1922), is a closed-cone 
gymnosperm tree of limited distribution located in essentially 
mountainous chaparral of the typical Upper Sonoran Life Zone (Plate 1). 
Isolated groves are found in only seven locations in the world: El 
Canon de Pintos, Rancho El Cipres, and Rancho Rinconada in Baja 
California, Mexico; on Tecate, Otay, and Guatay Mountains _in San Diego 
County, California, and the northern edge of the Santa Ana Mountains 
in Orange County, California (Epling, 1940; Wolf, 1948; Armstrong, 1966). 
This distribution is rather unusual for a woodland tree, which normally 
would be found throughout a range where its ecological requirements 
are met. 
The purpose of this study is to determine if soil is an influ-
encing factor in the distribution of the Tecate Cypress in California. 
The study was approached by comparing soil characteristics of a 
•Tecate Cypress grove in the Santa Ana Mountains of Orange County, 
California, with soils from neighboring communities and other Tecate 
Cypress groves. 
Among the trees of the Southwestern United States are found 
several examples of edaphic restrictions, where the trees are confined 
to a particular soil or substrate characteristic. Billings (1950) 
1 
PLATE 1. Ovulate cones, of Tecate Cypreaa 
N.) 
found that in the western Great Basin, Pinus ponderosa and 
P. jeffreyi are limited to chemically altered andesite soils that 
are lacking in available phosporus and nitrogen. In the Santa Ana 
Mountains, the knob cone pine (Pinus attenuata) is confined in its 
range to hydrothermally modified serpentinite soil within a radius 
of 1.6 km of Pleasants Peak (Vogl, 1973). Among the genus Cupressus, 
McMillan (1956) has listed several species limited to either serpen-
tine or acidic soils including C. pygmaea which is limited to some 
of the most acidic soils (pH 3.5-4.0) in California. 
Although the soils of the Tecate Cypress groves have not been 
previously studied, several clues pointing to possible soil factors 
are found in the literature. Wolf (1948) noted that all the groves 
are located in coarse, rocky, and sterile soils with little annual 
growth with which to compete. Armstrong (1966) states that chaparral 
is sparse and stunted throughout the Sierra Peak and Otay Mountain 
groves with all groves having few herbaceous species present. He also 
noted that some broad-leaf species, such as Rhus laurina exhibited 
chlorotic, reddish-colored foliage in the Sierra Peak grove. 
II STUDY SITE 
A. Site Selection 
The main study site was located on Sierra Peak at the heads of 
Coal and Gypsum Canyons (Fig. 1). The communities and groves in the 
Santa Ana Mountains which were studied for comparison were adjacent 
chapparal communities in Coal Canyon and Skyline Drive; knob cone 
pine grove on Pleasants Peak; big-cone Douglas fir grove near 
3 
FIGURE 1. Map showing Sierra Peak and adjacent study sites in the Santa Ana Mountains 
KEY 
1. Tecate Cypress: Sierra Peak Main Study Site 
2. Chaparral: Clay Canyon 
3. Tecate Cypress Planting: Sierra Peak Road 
4. Chaparral: Skyline Drive 
5. Knob Cone Pine: Pleasants Peak 
6. Big-Cone Douglas Fir: Eagle Canyon 
7. Tecate Cypress Planting: Bedford Road 
8. Mixed Conifer: Trabuco Canyon 




Eagle Canyon; mixed conifer forest of Trabuco Canyon; southern oak 
woodlands of Oak Flats; and two Tecate Cypress plantings of Sierra 
Peak Road and Bedford Road .(Fig. 1 and Lathrop, 1978). In addition, 
soils were sampled in Tecate Cypress groves on Guatay, Otay and 
Tecate Mountains in San Diego County (Fig. 2). 
B. Site Description 
The Tecate Cypress at the main study site on Sierra Peak, located 
at the northern end of the Santa Ana Mountains in Orange County, are 
confined Mainly to the northwest slope in an area of sedimentary light 
sandstone and clay-bearing formations of approximately 1.6 km2 between 
400 m to 800 m in elevation (yogi, 1976). To the south and east of 
the main grove are found older individuals 4.5 m to 7.6 m tall while 
the northwest slopes consist of dwarfed cypress of uniform height 
and age ranging from 1.0 m to2.O m tall, and are approximately 
30 years old (Wolf, 1948; Armstrong, 1966). The cypress trees in 
the grove do not form a continuous stand but are found growing to-
gether in groups of various sizes separated from one another. by bare 
ground and shrubs with occasional scattered trees (Plate 2). 
III PROCEDURES 
A. Sample Selection 
Because the trees of the Sierra Peak main study site do not 
form a continuous grove, 11 groups were systematically chosen re-
presenting the range of physical features found throughout the site 
(Table 1). These groups were numbered with Roman numerals (Fig. 3). 
( 
FIGURE 2. Map comparing location of Santa Ana Mountain sites with San Diego sites 
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PLATE 2. Group of Tecate Cypress on Sierra Peak 







of the groves 
       
	
I 	396 	north west 	northernmost 
II 378 north 	mine skree 
III 	372 	north west 	lowest elevation 
IV 421 south west 	mine skree 
V 	518 	north east 	easternmost 
VI 561 west 	largest grove 
VII 	658 	north mined area 
VIII 634 north west 	wash 
IX 	701 	north 	highest elevation 
X 664 south full south slope 
XI 	518 	west 	southernmost 
FIGURE 3. Tecate Cypress main study site on Sierra Peak showing the various study groups as 
indicated by Roman numerals 
Two soil samples were collected from each group for the purpose 
of soil analysis. Each soil sample consisted of a topsoil and a 
subsoil at increments of 0-15 cm and 15-30 cm respectively. 
An average of two soil samples were also collected in the 
other communities and groves for comparison. The two Tecate Cypress 
plantings of Bedford Road and Sierra Peak Road are in a chaparral 
community, so topsoil samples were taken from soil adjacent to the 
plantings and labeled as controls. 
B. Soil Analysis 
Soils were dried in a constant temperature cabinet at 250  C, 
passed through a 2 mm sieve, and analyzed for texture by the Bouyoucos 
method (Bouyoucos, 1926) which is based on the rate different sized 
soil particles settle in water. The screened soil was also used to 
make a saturated paste following the procedure outlined in the 
Agriculture Handbook 60 of the United States Department of Agri-
culture (U. S. Salinity Laboratory Staff, 1940). From the amount 
of water added to form the saturated paste, the saturation percent 
was determined. This paste was also used in determining pH which 
was done on a Corning Model 7 pH meter. 
For any of the following analyses using the saturated soil paste 
or its extract, composites of topsoil and subsoils for each grove 
on Sierra Peak were made by equally mixing the soils by weight, thus 
reducing the number of Sierra Peak extracts from 44 to 22. The samples 
from comparison sites were not mixed, but tested independently with 
the resulting values averaged for topsoils and subsoils. 
10 
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Electrical conductivity was determined on the soil extract 
obtained by vacuum filtration from the saturated soil paste with a 
Yellow Springs Instrument Co. Model 31 Conductivity Bridge. Salts 
in parts per million were determined by multiplying the electrical 
conductivity in micromilliohoms per centimeter by 640. The saturation 
paste extract was saved for further testing. 
C. Soil Testing 
The soil samples were assessed for the following nutrients: 
1. Nitrogen. The MicroKjeldahl Method modified to include nitrates 
was used to determine the amount of nitrogen in each soil sample 
in parts per million (Bremner, 1960). Organic and nitrate nitrogen 
was converted to ammonium sulfate and the ammonium distilled into 
boric acid and titrated with standard sulfuric acid using brom 
cresol green-methyl red as indicator. Blanks were run and parts per 
million nitrogen determined using the following equation: 
ppm N = [(ml H2SO4)-(blank)] (normality of acid) (14) (100) 
weight of sample in mg 
2. Phosphorus. Top and subsoils for each Sierra Peak grove were 
equally mixed by weight to form one composit topsoil and subsoil per 
grove. Each sami)le then underwent digestion by perchloric acid 
(Shelton, 1941) for phosphorus determination using the Bausch and 
Lomb Spectronic 20 at 660 np. The resulting perchloric acid extracts 
were reacted with molybdate to form phosphomolybdate, a blue colored 
complex forms which is proportional to the amount of phosphate present. 
12 
Ten phosphorous standards from 0.1 to 1.0 ppm were also run and a 
straight line relationship was found by using the method of least 
squares: X = y-bo y = absorbance 
x = phosphorous in parts per million 
bo = intercept 
b1 = slope 
 
b l 
3. Potassium, Calcium and Magnesium. The soil extract used in the 
soil analysis section was tested for these elements using a Varian 
Techtron Atomic Absorption Spectrophotometer Model AA6. The instrument 
was set according to instructions in the Varian Techtron manual 
(Varian Techtron Analytical Methods for Flame Spectroscopy, 1972) 
and aliquots of the extract were diluted to bring the concentration 
of the element within optimum working range. High and low standards 
for each element were run and a straight line relationship found by 
the method of least squares. A suppressant, Strontium at 550 ppm, was 
added to all samples, standards, and the blank. Results were recorded 
in parts per million of the saturated soil extract. 
4. Iron, Manganese, Copper and Zinc. The soil extracts were tested 
for these elements by the atomic absorption method without dilution 
or addition of a suppressant. The machine was set according to the 
manual for each element and a high and low standard was run for each. 
Using the straight equation by the method of least squares, the parts per 
million of each element in the saturated soil extracts were determined. 
IV RESULTS 
Results of the soil analyses and soil testing for the Sierra 
Peak main study site are summarized in Table 2. Results for corn- 
13 
TABLE 2. Average values of soil analyses and tests for each grove 
of the Sierra Peak study site 
Key: E.C. - electrical conductivity in nano-millihos per 
centimeter; ppm - parts per million; N - nitrogen; 
P - phosphorus; K - potassium; Ca - calcium; Mg - magnesium; 
Fe - iron; Mn - manganese; Cu - copper; Zn - zinc. 
SOIL CHEMISTRY 
Groups_ 
Saturation Clay E.C. Salts 
% % nmhosicm ppm pH ppm Ppm 
   
   
	
I TOP 	23.4 	10.7 	0.16 	102.7 	5.6 	0.12 	62.9 
SUB 21.9 16.9 0.265 169.8 6.0 0.25 24.55 
II TOP 	26.4 	23.3 	1.001 	640.7 	5.6 	0.49 	4.6 
SUB 26.7 25.1 1.069 684.2 5.6 0.08 3.06 
III TOP 	22.3 	14.8 	0.315 	201.4 	5.9 	0.12 	30.69 
SUB 19.4 18.8 0.19 121.5 6.0 0.16 23.02 
• IV TOP 	29.6 	29.1 	3.248 	2079.0 	5.0 	0.56 	/5.34 
SUB 	28.8 33.2 	2.810 	2438.6 \ 4.6 	0.37 	12.27 
V TOP 	27.4 	28.6 	0.366 	234.1 	5.8 • 1.3 	6.13 
SUB 25.2 30.5 0.237 1.51.6 6.0 0.9 • 5.37 
- VI TOP 	25.0 	25.6 	0.249 	159.4 	6.2 	1.26 	11.51 
•SUB 	24.7 31.6 • 0.233 	149.0 	6.0 	1( .15 	9.21 
VII TOP 	24.7 	31.8 • 0.194 	124.3 	5.0 	0.36 	12.27 
SUB 24.8 33.8 0.208 133.0 4.8 0.42 9.21 
VIII TOP 	26.8 	30.4 	0.29 	185.5 	4.7 	0.84 	35.30 
SUB 20.3 30.4 0.172 110.1 4.6 0.28 35.30 
IX TOP 	• 36.3 	48.7 	0.157 	100.5 	5.9 	0.53 	12.28 
SUB 	37.3 42.7 	0.1 64.1 	5.7 	• 0.31 • 10.74 
X TOP 	20.8 	34.6 • 0.25 	160.2 	5.1 	0.67 	19.95 
• SUB 	23.0 41.6 	0.212 	• 135.5 	5.2 	0.34 	24.55 
XI TOP 	30.4 	31.3 	0.244 	143.5 	5.6 	1.54 	29.16 
SUB 23.8 34.7 0.22 140.7 5.3 0.81 36.06 
N_ 
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TABLE 2. cont'd 
SOIL CHEMISTRY 
Ca 	Mg 	Fe' 	Mn 	Cu
2 
Zn 
Groups 	ppm 	ppm 	ppm ppm 	ppm ppm 	ppm 
	
I TOP 	1.6 	14.0 	3.19 	trace 	0.64 	0.02 	1.24 
SUB 	1.6 	28.06 	7.2 	trace 	0.32 0.02 	0.79 
II TOP 	8.02 	81.24 	43.29 	trace 	4.5 	0.04 	0.29 
SUB 4.92 72.72 45.58 •trace 3.58 _ 0.02 0.82 
III TOP 	16.04 	33.69 	6.78 	0.05 	1.96 	0.06 	0.73 
SUB 	9.84 20.33 3.96 0.45 1.3 0.08 0.62 
IV TOP 	23.09 426.76 	117.38 	0.08 	20.19 	0.12 	3.83 
SUB 	_25.66 448.08 166.92 	0.18 	15.08 0.2 	5.08 
V TOP 	10.69 	35.1 	7.47 	1.12 	2.74 	0.02 	0.24 
SUB 4.06 21.03 6.86 1.12' 1.74 0.02 0.26 
VI TOP 	3.1 	30.88 	4.15 	0.3 	1.74 	trace 	0.25 
SUB 	3.1 	25.25 	4.34 	4.17 	1.3 0.02 	0.49 
VII TOP 	2.03 	9.78 	-4.99 	0.05 	1.74 	trace 	1.25 
SUB 	1.07 	9.08 	5.68 	0.05 	1.74 	trace 	0.94 
VIII TOP 	13.36 	18.92 	7.47 	5.59 	1.56 	0.06 	1.74 
SUB 	6.2 	6.97 	4.53 	0.25 	0.85 0.02 	0.62 
IX TOP 	0.53 	12.59 	5,49 	3.26 	0.08 	trace 	0.83_ 
SUB 	• 0.43 6,26 -2.44_ 7.15 . 0.08 0.02 1.02 
. 	X TOP 	3.84 	16.11 	6.63. 	1.25 	1.46 	0.02 	0.93 
SUB 	1.39 	11,19 	3.73 	0.18 	0.13 	0.02 	1.18. 
XI TOP 	4.81 , 20.33 	5.26 	2.48 	1.29 	trace 	1.01 
SUB 	3.1 	15.41 	4.72 	0.28 	0.47 	trace 	0.75 
1 TRACE IRON = less than 0.02 ppm 
2 TRACE COPPER = less than 0.02 ppm 
15 
parative Tecate Cypress groves and plantings are summarized in 
Table 3 while Table 4 lists results for the comparison of chaparral 
and woodland sites. 
Results from the Bouyoucos method shows that the Tecate Cypress 
grows on a variety of soils from sandy loam to clay. Since it has 
been reported that the Tecate Cypress of Sierra Peak tends to grow in 
clay rich soils (Pequegnat, 1951) the results were recorded in Tables 2, 
3 and 4 as percent clay. The soils had a normal distribution with means 
of 28.1 for topsoils and 30.8 for subsoils (Fig. 4). 
The mean saturation percent for the Sierra Peak site top and sub 
soils was 26.6 and 25.1 respectively. Saturation percent, which is 
related to the water holding capacity of the soil, was generally lower 
in the Sierra Peak site than in the other Santa Ana Mountain woodland 
and chaparral soils tested. This indicates a poorer water retaining 
capacity for the Sierra PeakTypress soils. The Sierra Peak study 
site had only half the water retaining capacity of the mixed conifer 
forest which had a saturation percent of 55.7 for topsoils and 40.5 
for subsoils. The other Tecate Cypress graves also had comparatively 
higher saturation percent values than the Sierra Peak study site, 
while the two Tecate Cypress plantings had values of approximately 
the same. 
A range of values for evaluating soil analyses and soil tests 
is given in Table 5. Electrical conductivity showed very little 
salt present at the Sierra Peak site except for groups II and IV 
which are both located on mining skrees. Without these two groups 
the mean average electrical conductivity is 0.2451 for topsoils and 
16 
TABLE 3. Average values of soil analyses and tests for comparison of 
Tecate Cypress groves 
Key: E.C. - electrical conductivity in nano-millihos per 
centimeter; ppm - parts per million; N- nitrogen; 
P phosphorus; K - potassium; Ca - calcium; Mg - magnesium; 




Saturation Clay E.C. 	Salts 
% 	nmhosicm 	ppm 	PH 	ppm 	ppm 
   
Tecate Cypress groves 
Guatay Mountain 
TOP 	39.4 	52.4 	0.392 	251.0 	6.1 	0.48 	1.68 
SUB 	35.5 47.4 	0.153 97.9 	6.1 	0.76 	1.68 
Otay Mountain 
TOP 	34.3 	35.8 	0.356 	228.0 	6.3 	1.98 	9.21 
SUB 	27.4 40.7 	0.19 121.6 	6.0 	0.69 	4.94 
Tecate Mountain 
TOP 46.5 17.2 0.427 273.2 5.7 2.66 33.76 
SUB 	34.2 	25.2 	0.355 	227.3 	5.6 	0.7 	19.95 
Tecate Cypress plantings 
Bedford Road 
TOP 35.6 35.6 0.259 166.0 7.4 0.87 41.44 
	
SUB • 27.2 	27.2 	0.199 	127.5 	7.5 	0.81 33.76 
CONTROL 37.2 37.2 0.282 180.7 7.4 0.84 42.97 
Sierra Peak.Road 
TOP 	• 30.8 	36.8 	0.265 	169.4 	4.8 	0.25 	6..19 
SUB . 30.2 35.6 .0.255 144.2 4.8 0.22 10.84 
CONTROL 28.8 31.2 0.206 132.0 5.3 0.45 12.78 
TABLE 3. cont'd 
SOIL CHEMISTRY 
Ca 	Mg 	Fe 	Mn 	Cu2 	Zn 
Groves 	ppm_ 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 
17 
Tecate Cypress groves 
Guatay Mountain 
	
TOP 	3.95 	38.54 	18.38 	0.89 	0.31 	0.06 	0.42 
SUB 	2.21 	9.27 	4.66 	0.89 	0.1 	trace 	0.45 
Otay Mountain 
TOP 11.83 25.95 9.76 0.83 1.66 0.04 0.34 
SUB 	3.2 	7.5 	2.96 	1.48 	0.21 	0.04 	0.34 
Tecate Mountain 
TOP 	-5.37 	39.89 	7.61 	1.57 	2.04 	0.02 	4.18 
SUB 	1.57 	13.44 	5.3 	5.85 	0.2 0.02 	1.04 
Tecate Cypress plantings 
Bedford Road 
TOP 2.12 37.6 4.84 0.31 trace trace 0.26 
SUB 0.72 30.0 6.2 0.41 trace trace 0.23 
CONTROL 12.83 36.04 4.72 0.85 trace 0.08 0.23 
Sierra Peak Road 
TOP 	3.5 	8.02 	2.8 	0.07 	0.26 	0.05 	0.38 
SUB 	1.51 	4.34 	0.01 	0.03 	0.07 0.03 	0.56 
CONTROL 	4.38 	13.8 6.36 	0.4 	0.18 	0.04 	0.66 
'TRACE IRON = less than 0.02 ppm 
2TRACE COPPER = less than 0.02 ppm 
18 
• TABLE 4. Average values of soil analyses and tests for comparison o 
chaparral and woodland sites 
Key: E.C. - electrical conductivity in nano-millihos per 
centimeter; ppm - parts per million; N - nitrogen; 
P - phosphorus; K - potassium; Ca - calcium; Mg - magnesium; 




Saturation Clay E.C. Salts 
% nmhos/cm ppm PH  ppm ppm 
   
Big Cone Douglas Fir: Eagle Canyon 
TOP 49.0 30.2 0.438 279.5 5.8 2.03 76.73 
SUB 28.6 42.2 0.311 198.8 5.8 1.02 61.38 
Chaparral: Clay Canyon 
TOP 	36.5 	21.2 	0.464 	445.6 	6.2 	1.55 	7.22 
SUB 	32.3 	• 20.3 	0.268 	171.6 	6.5 	0.68 	5.15 
Chaparral: Skyline Drive 
TOP 	37.5 	24.2 	0.259 • 248.7 	6.3 	1.11 	5.41 
SUB 	32.9 24.9 	0.241 	154.0 	6.4 	0.8 	5.15 
Knob Cone Pine: Pleasants Peak 
• TOP 	34.8 	33.6 	0.45 	287.9 	5.6 	1.22 	23.24 
• SUB • 	30.7 35.6 	0.721 	461.2 • 	6.1 	0.83 	24.01 
Mixed Conifer: Trabuco Canyon 
TOP 	55.7 • 	26.2 	0.841 	538.2 	6.4 • 4.68 	85.94 
SUB • 	40.5 • 	27.2 	0.685 	438.5 	6.5 	3.82 • 79.80 
Oak Woodland: Oak Flats 
TOP 27.6 34.3 0.637 407.8 5.8 0.44 56.31 
SUB 	26.6 	32.3 	0.454 	290.8 	5.8 	0.6 	61.38 








Fe' 	Mn 	Cu2 	Zn 
PPm  ppm ppm ppm 
Big Cone Douglas Fir: Eagle Canyon 
TOP 16.04 46.32 16.7 1.41 2.92. trace 0.76 
SUB 	9.06 	26.51 	13.0 
	
0.76 	0.86 	0.08 	0.46 
	
0.31 	0,67 	0.04 	0.3 
0.74 	0.12 	trace 	0.28 
0.18 	0.21 	0.04 
	
0.2 
0.17 	0.49 	trace 
	
0.18 
1.58 	4.3 	0.03 	0.79 
1.82 	1.84 0.03 	1.23 
0.32 	0.44 	0.12 	0.58 
0.27 	0.43 	• 0.1 0.58 
0.08 	0.76 	0.07 	0.7 
0.06 	0.46 0.06 	0.48 

















Knob Cone Pine: Pleasants Peak 
TOP 13.58 33.02 12.74 
SUB 	7.58 	99.11 	14.38 
Mixed Conifer:Trabuco Canyon 
TOP 16.85 115.94 23.32 
SUB 12.89 95.0 21.2 
Oak Woodlands: Oak Flats 
TOP 17.15 68.33 14.6 
SUB 11.24 54.38 10.95 
1TRACE IRON = less than 0.02 ppm 
•2TRACE COPPER = less than 0.02 ppm 
4.5 
FIGURE 4. Histogram showing percent clay distribution for top and 
subsoils plotted against total soil samples taken in 
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TABLE 5. Normal range of values expected from soil analyses and soil 
tests for evaluating significance of constituents 
found in soils (Chapman, 1961). 
Analyses and Tests 	Range of values  
Electrical 	less than 2.0 mmhos 	no salinity problem 
Conductivity 	2.0 - 4.0 mmhos 	restricts growth of very 
salt sensitive plants 
4.0 - 8.0 mhos 	restricts growth of many 
plants 
8.0 -16.0 mmhos 	restricts all but salt 
tolerant plants 
more than 16.0 mmhos 	only a few salt tolerant 
plants can grow 
Nitrogen 
	
1.0 - 50 ppm 
	
low in nitrogen 
	
50 -300 ppm usual range 
Phosphorus 	30 -300 ppm 
Potassium 1 - 25 ppm 
Calcium 	 2 -200 ppm 
Magnesium 1 -120 ppm 
Iron 	a fraction to several parts per million 
Manganese a fraction to a few parts per million 
Copper 	less than 1 ppm 
Zinc less than 1 ppm 
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0.2040 for subsoils or 156.9 and 130.6 ppm salt respectively. 
Group IV falls within a range considered restrictive to salt 
sensitive plants. All other sites tested fell within a range in 
which no salinity problem should be expected. 
The pH values for the main study site ranged from a low of 4.2 
to a high of 6.5 with a mean of 5.5 for topsoils and 5.4 for subsoils 
(Fig. 5). Chaparral soils had higher values ranging from 5.7 to 7.1 
with a mean of 6.2. The other sites had values that tended to fall 
in between the chaparral and the Tecate Cypress soils on Sierra Peak. 
The Bedford Road planting is in an area of mixed chaparral and its 
pH of 7.4 reflects that of the surrounding soil. 
The nitrogen test resulted in values so small that few plants 
should be able to grow in any of the soils tested! After checking 
technique and methods selected soils, both air dried and oven dried, 
were again tested using fresh reagents and normal solutions. There 
was no significant change in values, and no source of error could 
be found. Nixed conifer soil had the most nitrogen of all soils 
tested ranging from 2.04 to 6.13 ppm. The other soils had average 
values falling between 1.0 and 2.0 ppm while the main study site 
had a mean of 0.71 ppm for topsoils and 0.46 for subsoils. 
Results of the phosphorus test showed mixed conifer, big cone 
Douglas fir and oak woodlands with the highest values that were well 
within normal range. Knob cone pine and most of the Tecate Cypress 
groves followed the. slightly deficient values while chaparral and the 
cypress grove on Guatay had the least amount of phosphorus of the 
soils tested. 
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FIGURE 5. Histogram showing pH distribution for top and subsoils 
plotted against total soil samples taken in the 
Tecate Cypress groves of Sierra Peak 
"t 
4 




Potassium values were in the normal range for all but three sub-
soils and tended to fall into the same order mentioned in the 
phosphorus test with the three woodlands having the highest. Potassium 
values for chaparral sites were the lowest and values for knob cone 
pine and Tecate Cypress were in between. 
The samples from groups II and IV, located on mine skrees in the 
Sierra Peak study site, had the highest concentrations of calcium and • 
mangesium of all the soils tested. Values for all the other soils 
tested fell within the normal range with mixed conifer, big-cone 
Douglas fir, oak woodlands and knob cone pine generally higher than 
the Tecate Cypress groves, plantings, and the chaparral community. 
Iron, manganese, copper and zinc are usually found in only small 
amounts in soils. The soils tested showed average amounts of these 
elements except for Sierra Peak group IV (mine skree) which had the 
highest concentration of manganese, copper and zinc. 
V DISCUSSION 
Two factors appear to distinguish the soils of the Sierra Peak 
Tecate Cypress grove from the comparison soils in the Santa Ana 
Mountains: 
1. The results indicate that the Tecate Cypress soils of the Sierra 
Peak site are definitely more acidic than the surrounding chaparral 
soils. Using the student t test with a 95% confidence interval the 
chaparral and -mixed conifer soils are significantly different 
than those of the Sierra Peak Tecate Cypress. 
25 
Soil pH affects the solubility and availability of many elements. 
Values of pH 5.0 or under may cause elements such as calcium, 
magnesium, phosphorus, molybdenum, or boron to become unavailable 
while iron, zinc, copper and manganese become more available, even 
toxic, due to increase solubility. It might be noted that of the 
14 soils having 1.0 or more ppm zinc, none of them have a pH of more 
than 5.8 and 35.7% have a pH of 5.0 or less. 
2. In terms of nutrients the Tecate Cypress soils are significantly 
different from the soils of big-cone Douglas fir, knob cone pine, 
mixed conifer, and oak woodlands in that they have about half the 
amounts of phosphorus, potassium and magnesium of the comparison 
woodland soils. There is no apparent correlation between other 
nutrients tested and specific plant growth. 
Between the three San Diego groves and the Sierra Peak grove, the 
following similarities and differences were noted: 1) The soils from 
Guatay and Otay Mountains have more clay in them and are less acidic 
than the Sierra Peak site, 2) Tecate Mountain has less clay than 
Sierra Peak and its pH is virtually the same falling within the 
95% confidence interval of the student t test, and 3) Values of the 
other chemical tests are not significantly different between groves. 
Comparison of the Tecate Cypress planting of Sierra Peak Road and Bedford 
Road with their controls indicates that these two plantings are growing 
on essentially the same type of soil as the surrounding chaparral. 
When in competition with chaparral, the Tecate Cypress are 
apparently at a disadvantage because they are intolerant to shade 
and are slower growing than chaparral. After a fire on typical 
chaparral soils the slower growing cypress seedlings are unable to 
compete with the rapidly growing chaparral and when shaded the 
mortality rate of '6eedlings is very high (Armstrong, 1966). In 
acidic soils, however, the shaparral are either unable to obtain the 
nutrients they need or the nutrients are in toxic concentrations. 
Under these conditions the Tecate Cypress may be better adapted for 
nutrient uptake, are able to compete and reproduce. 
Thus it appears that the Tecate Cypress may be limited to acidic 
soils that are nutrient poor, thereby lacking the competition from 
chaparral found on normal soils. This may be a factor in their 
limited distribution in the Santa Ana Mountains and other southern 
California sites. 
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SOIL ANALYSIS CALCULATIONS 
1. SOIL TEXTURE: BOUYOUCOUS METHOD 
SITE 
 
% SAND 	% SILT 	% CLAY 	SOIL TYPE 
         
Sierra Peak 
	
I #1 TOP 	78.4 	11.6 	10.0 	Sandy loam 
SUB 77.6 10.0 12.4 Sandy loam 
#2 TOP 	80.6 	8.0 	11.4 	Loam sand 
SUB 68.6 10.0 21.4 Sandy clay loam 
'II #1 TOP 	.58.0 	22.6 	19.4 	Sandy loam 
SUB 52.0 .28.6 19.4 Sandy loam 
• #2, TOP 	55.4 	17.4 	27.2 	Sandy clay loam 
SUB 51.2 18.0 30.8. Sandy clay 
III #1 TOP 	76.4 	/0.0 	13.6 	Sandy loam 
SUB 78.4 8.0 13.6 Sandy loam 
#2 TOP 	71.8 	12.2 	16.0 	Sandy loam 
SUB 67.6 8.4 24.0 Sandy clay loam 
IV #1 TOP 	58.4 	15.6 	26.0 	Sandy clay loam 
SUB 42.4 26.4 31.2 Clay loam 
#2 TOP 	44.4 	23.4 	32.2 	Clay loam 
SUB 42.4 22.4 35.2 Clay loam 
V #1 TOP 	59.0 	17.8 	23.2 	Sandy clay loam 
SUB 65.4 9.4 25.2 Sandy clay loam 
#2 TOP 	41.6 	24.4 	34.0 	Clay loam 
SUB 37.8 26.4 35.8 Clay loam 
VI #1 TOP 	56.4 	14.0 	29.6 	Sandy clay loam 
SUB 48.4 12.0 39.6 Sandy clay 
#2 TOP 	60.4 	18.0 	21.6 	Sandy clay loam 
SUB 58.2 18.2 23.6 Sandy clay loam 
VII #1 TOP 	59.0 	15.2 	25.8 	Sandy clay loam 
SUB 52.0 16.2 31.8 Sandy clay 
#2 TOP 	47.0 	13.2 	35.8 	Sandy clay 
SUB 51.0 13.2 35.8 Sandy clay 
VIII #1 TOP 	52.6 	17.0 	30.4 	Sandy clay 
SUB 54.8 12.8 32.4 Sandy clay 
#2 TOP 	60.8 	8.8 	30.4 	Sandy clay 
SUB 62.8 8.8 28.4 Sandy clay loam 
IX #1 TOP 	35.2 	19.6 	45.2 	Clay 
SUB 40.2 20.6 39.2 Clay loam 
#2 TOP 	30.2 • . 	17.6 	52.2 	Clay 
SUB 34.4 --2. 19.4 	, 46.2 Clay ',- 
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I. SOIL TEXTURE CONT I D 
SITE 
 
% SAND 	% SILT 	% CLAY 	SOIL TYPE 
 
  
         
         
         
Sierra Peak cont'd 
	
X #1 TOP 	54.4 	12.4 	33.2 	Clay 
SUB 52.4 10.4 37.2 Sandy clay 
112 TOP 	46.4 	17.6 	36.0 	Sandy clay 
SUB 28.4 25.6 46.0 Clay 
XI #1 TOP 	51.8 	20.4 	- 27.8 	Sandy clay loam 
SUB 42.8 22.4 34.8 Clay loam 
#2- TOP 	- 49.0 	16.2 	34.8 	Sandy clay 
SUB 46.4 19.0 34.6 Sandy clay 
Guatay TOP 
	25.8 	21.8 	52.4 	Clay 
SUB 31.8 20.8 47.4 Clay 
Otay #1 TOP 	31.0 	33.6 	35.4 	Clay loam 
SUB 23.0 37.6 39.4 Clay loam 
#2 TOP 	34.6 	28.6 	36.8 	Clay loam 
SUB 26.2 . 31.8 42.0 Clay loam 
#3 TOP 	29.6 	26.0 	44.4 	Clay 
SUB 19.6 -24.0 56.4 Clay 
#4 TOP 	43.6 	26.0 	30.4 	Clay loam 
SUB 37.6 28.0 34-4 Clay loam 
#5 TOP 	37.6 	32.0 	30.4 	Clay loam 
SUB 31.6 35.0 33.4 Clay loam 
#6 TOP 	32.4 	30.2 	37.4 	Clay loam 
SUB 28.4 33.2 38.4 Clay loam 
Tecate 
TOP 	56.8 	26.0 	17.2 
	
Sandy loam 
SUB 45.2 29.6 25.2 Sandy clay loam 
Bedford Road 
TOP 	44.8 	19.6 	35.6 	Clay loam 
SUB 48.8 24.0 27.2 Sandy clay loam 
CONTROL 	44.8 	18.0 	37.2 	Clay loam 
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I. SOIL TEXTURE CONT'D 
SITE 
 
% SAND 	% SILT 
 
% CLAY 	SOIL TYPE 
         
Sierra Peak Road 
	
TOP 	41.2 	22.0 	36.8 	Clay loam 
- 	SUB 40.0 24.4 35.6 Clay loam 
CONTROL 111 	49.1 	18.0 	32.8 	Sandy clay 
CONTROL 112 54.0 16.4 29.6 Sandy clay loam 
Big Cone Douglas Fir: Eagle Canyon 
#1 TOP 	52.2 	20.6 	27.2 	Sandy clay loam 
SUB 34.4 22.4 43.2 Clay 
#2 TOP 	44.4 	22.4 	33.2 	Clay loam 
SUB 42.6 16.2 41.2 Clay 
Chaparral: Clay Canyon 
#1 TOP 	66.2 
	
13.6 	20.2 	Sandy clay loam 
SUB 64.2 17.8 18.0 Sandy loam 
#2 TOP 	62.8 	14.6 	22.6 	Sandy clay loam 
SUB 62.8 13.0 24.2 Sandy clay loam 
113 TOP 	55.4 	23.8 	20.8 	Sandy clay loam 
SUB 61.0 20.2 • 18.8 Sandy loam 
, 
Chaparral: Skyline Drive 
#1 TOP 	60.0 	12.8 	27.2 	Sandy clay loam 
SUB 64.0 7.8 28.2 Sandy clay 
#2 TOP 	,63.6 	15.4 	21.0 	Sandy clay loam 
SUB 63.6 12.4 24.0 Sandy clay loam 
#3 TOP 	57.4 	18.2 	24.4 	Sandy clay loam 
SUB 63.0 14.4 22.6 Sandy clay loam 
Knob Cone Pine: Pleasants Peak 
#1 TOP 	44.4 	13.0 	42.6 	Clay 
SUB 56.4 11.0 32.6 Sandy clay 
#2 TOP 	42.4 	33.0 	24.6 	Loam 
SUB 28.4 33.0 38.6 Clay loam 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	54.6 	16.2 	29.2 	Sandy clay loam 
SUB 54.6 16.2 29.2 Sandy clay loam 
#2 TOP 	58.8 	18.0 	23.2 
	
Sandy clay loam 
SUB 58.8 16.0 25.2 Sandy clay loam 
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L SOIL TEXTURE CONT'D 
SITE 
 
% SAND 	7 SILT 	7CLAY 	SOIL TYPE 
         
Oak Woodland: Oak Flats 
	
#1 TOP 	34.4 	29.0 	36.6 	Clay loam 
SUB 42.4 25.0 32.6 Clay loam 
#2 TOP 	39.2 	28.8 	32.0 	Clay loam 
SUB 36.8 31.2 32.0 Clay loam 
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SOIL ANALYSIS CALCULATIONS 
SATURATION PERCENT 
DRY CONTAINER FINAL WATER 
SITE 	
SOIL AND(g.IIL WEIGHT ADDED SATURATION 
(g.) 	) 	PERCENT  
Sierra Peak 
	
I 	TOP 	200 	304.3 	351.0 	46.7 	23.4 
SUB 200 296.6 340.5 43.9 21.9 
II 	TOP 	200 	289.0 	341.7 	52.7 	26.7 
SUB 200 286.6 340.0 53.4 26.7 
III 	TOP 	200 	290.5 	335.1 	44.6 	22.3 
SUB 200 287.5 326.45 	38.95 19.4 
IV 	TOP 	200 	288.8 	348.0 	59.2 	29.6 
SUB 200 	288.8 346.45 	57.65 28.8 
TOP 	200 	286.7 	341.59 	54.89 	27.4 
SUB 200 298.5 348.8 50.3 25.2 
VI 	TOP 	200 	286.9 	337.0 	50.1 	25.0 
SUB 200 299.1 348.5 49.4 24.7 
VII 	TOP 	200 	290.6 	339.95 	49.35 	24.7 
SUB 200 290.8 340.3 49.5 24.8 
• VIII 	TOP 	200 	290.0 	343.5 	• 53.5 	26.8 
SUB 200 300.1 340.6 40.5 20.3 
IX 	TOP 	200 	288.6 	361.1 	72.5 	36.3 
SUB 200 285.8 360.3 74.5 37.3 
TOP . 	200 	289.2 	330.8 	41.6 	20.8 
SUB 200 290.7 336.7 46.0 23.0 
XI 	TOP 	200 	289.0 	349.8 	• 60.8 	30.4 
SUB 200 289.8 337.4 47.6 23.8 
Guatay 
TOP 	200 	289.3 	368.12 	78.82 	39.4 
SUB 200 282.7 353.8 71.1 35.5 
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S lIE 
SATURATION PERCENT CONT I D 
DRY CONTAINER FINAL WATER 
SOIL AND SOIL 	141IGtiT 	ADDED SATURATION 
(g.) 	(g.) 	g.) (mi.) 	PERCENT  
Otay 
	
#1 TOP 	150 	236.6 	279.55 	42.95 	26.6.  
SUB 150 241.25 . 278.5 - 37.3 24,8 
#2 TOP 	150 	253.93 	308.55 	54.62 	36.4 
SUB 150 246.3 279.72 33.42 22.3 
#3 TOP 	150 	238.74 	280.23 	41.49 	27.7 
SUB 150 238.83 	291.5 52.67 35.1 
#4 TOP 	150 	238.85 	291.4 	52.55 	35.0 
SUB 150 244.1 282.2 38.1 25.4 
#5 TOP 	150 	241.55 	310.85 	69.3 	46.2 
SUB 150 244.0 291.0 47.0 31.1 -- 
#6 TOP 	150 	239.1 	290.2 	51.1 	34.1 
SUB 150 243.2 280.93 37.73 25.2 
Tecate 
TOP 	200 	285.4 	378.45 	03.05 	46.5 
SUB 200 288.7 357.18 68.48 34.2 
Bedford Road . 
TOP 	100 	191.12 	214.15 	23.03 	23.03 
SUB 100 191.05 	213.05 22.0 22.0 
CONTROL 	100 	194.0 219.25 	25.25 	25.25 
Sierra Peak Road 
TOP 	200 	289.3 	350.8 	61.5 	30.8 
SUB 200 289.5 349.8 60.3 30.2 
CONTROL #1 	150 	244.0 	283.2 	39.2 	26.1 
CONTROL #2 150 250.9 289.05 47.15 31.4 
Big Cone Douglas Fir: Eagle Canyon 
111 TOP 	100 	188.6 	249.8 	61.2 	61.2 
SUB 150 240.45 282.2 41.75 27.8 
#2 TOP 	150 	238.6 	296.96 	58.36 	38.9 
SUB 150 241.44 285.43 43.99 29.3 
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2. SATURATION PERCENT CONT D 
DRY CONTAINER FINAL WATER 
SOIL AND SOIL 	WEIGHT 	ADDED SATURATION 
SITE 	(g.) 	(g.) 	(g.) (ml. ) 	PERCENT  
Chaparral: Clay Canyon 
	
#1 TOP 	150 	238.75 	285.5 	'46.75 	31.2 
SUB 150 238.7 -284.95 46.25 30.83 
#2 TOP 	150 	238.4 	299.15 	60.75 	40.5 
SUB 150 236.3 289.15 52.85 35.2 
#3 TOP 	150 	253.8 	310.45 	56.65 	37.8 
SUB 150 238.9 285.1 46.2 30.8 
Chaparral: Skyline Drive 
#1 TOP 	150 	246.1 	297.5 	51.4 	34.3 
SUB 150 240.6 283.4 42.8 28.5 
#2 TOP 	150 	235.8 	310.5 	74.7 	49.8 
SUB 150 242.5 298.9 56.4 37.6 
#3 TOP 	150 	241.1 	283.7 	42.6 	28.4 
SUB 150 	241.05 289.73 	48.68 32.5 
Knob Cone. Pine: Pleasants Peak 
• • #1 TOP 	200 	. 	294.5 	367.2 	72.7 	36.4 
SUB 200 287.0 351.2 64.2 32.1 
#2 TOP 	60 	108.4 	128.3 	19.9 	33.2 
SUB 60 108.95 126.5 17.55 29.25 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	150 	238.7 	303.8 	65.1 	43.4 
SUB 150 240.9 288.46 47.26 31.5 
#2 TOP 	100 	200.4 	268.4 	68.0 	68.0 
SUB 150 	243.95 318.2 74.25 49.5 
Oak Woodland: Oak Flats 
#1 TOP 	150 	243.87 	280.05 	36.18 	24.1 
SUB 150 253.77 291.2 37.43 24.9 
#2 TOP 	150 	245.95 	292.7 	46.75 	31.2 
SUB 150 236.32 278.64 42.32 28.2 
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RESISTANCE 	RESISTANCE 	ELECTRICAL 	PARTS 
SAMPLE STANDARD 	CONDUCTIVITY PER 
OHMS OHMS runhos 	MILLION 
         
Sierra Peak 
	
I 	TOP 	6600 	750 	0.1604 	102.7 
SUB 	3990 750 0.2654 169.8 
II 	TOP 	1100 	780 	1.001 	640.7 
SUB 	1030 780 1.069 684.2 
III 	TOP 	3500 	780 	0.3146 	201.4 
SUB 	5800 780 0.1899 • 121.5 
IV 	TOP 	339 	780 	3.2484 	2079.0 
SUB 289 • 	 780 • 	 3.8104 	• 2438.6 
V TOP 	3010 	780 	• 0.3658 	234.1 
SUB 	4650 780 0.2368 V 151.6 
VI 	TOP 	4420 	780 	0.2491 	159.4 
SUB V  4730 780 0.2328 149.0 
VII 	TOP 	5670 	780 	0.1942 	124.3 
SUB 	5300 780 0.2078 V 133.0 
VIII 	TOP 	3800 	780 	0.2898 	185.5 
SUB 	6400 780 0.1721 110.1 
IX. 	TOP 	7010 	'780- 	0.1571 	100.5 
SUB 	11000 •780 0.1001 64.1 
X 	TOP 	4400 	780 	0.2503 	160.2 
SUB 	5200 780 0.2118 V 
V 	135.5 
XI 	TOP 	4910 	780 	0.2243 	143.5 
SUB 	5010 780 0.2198 140.7 
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RESISTANCE 	RESISTANCE 	ELECTRICAL 	PARTS 
• SAMPLE STANDARD CONDUCTIVITY PER 
OHMS OHMS 	nmhos MILLION 
         
Guatay 
	
TOP 	2700 	750 	0.3922 	251.0 
SUB 7200 780 0.1529 97.9 
Otay 
#1 TOP 	4100 	750 	0.2582 	165.3 
SUB 	5600 750 0.1891 121.0 
#2. TOP 	2250 	750 	0.4706 	301.2 
SUB 	2950 750 0.3589 229.7 
#3 TOP 	3705 	750 	0.2858 	182.9 
SUB 	9600 750 0.1103 70.6 
#4 TOP 	2740 	750 	0.3864 	247.3 
SUB 	8200 750 0.1291 82.6 
#5 TOP 	2550 	750 	0.4152 	265.8 
SUB 8000 750 0.1324 84.7 
#6 TOP 	3300 	750 	0.3209 	205.4 
SUB 4800 750 0.2206 141.2 
Tecate 
TOP 	2580 	780 	0.4268 	273.2 
SUB 3100 780 0.3552 227.3 
Bedford Road 
TOP 	4300 	790 	• 	0.2594 	166.0 
SUB 5600 790 0.1992 127.5 
CONTROL 	3950 790 0.2824 	180.7 
Sierra Peak Road 
TOP 	4000 	750 	0.2647 	169.4 
SUB 	4700 750 0.2253 144.2 
CONTROL #1 4390 750 0.2412 	154.4 
CONTROL #2 	6190 	750 	0.1710 109.5 
38 
APPENDIX A 




RESISTANCE 	RESISTANCE 	ELECTRICAL.PARTS 
SAMPLE STANDARD CONDUCTIVITY 	PER 
OHMS OHMS nmho s 	MILLION 
         
Big Cone Douglas Fir: Eagle Canyon 
	
#1 TOP 	2200 	750 	0.4813 	308.0 
SUB 2790 750 0.3795 242.9 
#2 TOP 	2700 	750 	0.3922 	251.0 
SUB 4380 750 0.2417 154.7 
, 
Chaparral: Clay Canyon 
#1 TOP 	4900 	750 	0.2161 	138.3 
SUB 9000 750 0.1177 75.3 
#2 TOP 	1200 	750 	0.8824 	564.7 
SUB 2490 750 0.4252 272.2 
1/3 TOP 	3600 	750 	> 	0.2941 	188.2 
SUB 	4050 750 0.2614 167.3 
Chaparral: Skyline Drive 
#1 TOP 	4800 	750 	0.2206 	141.2 
SUB 	4700 750 0.2253 144.2 
112 TOP 	2550 	750 	0.4152 	265.8 
SUB 	2740 750 0.3864 247.3 
#3 TOP 	7500 	750 	0.1412 	90.4 
SUB 9600 750 0.1103 70.6 
Knob Cone Pine: Pleasants Peak 
1/1 TOP 	2310 	750 	0.4584 	293.4 
SUB 830 750 1.2757 816.5 
#2 TOP 	2400 	750 	0.4412 	282.4 
SUB 	6400 750 0.1654 105.9 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	1700 	750 	0.6229 	398.6 
SUB 2170 750 0.4879 312.3 
1/2 TOP 	1000 	750 	1.0589 	677.7 
SUB 1200 750 0.8824 564.7 
Oak Woodland: Oak Flats 







SUB 1995 750 0.5301 339.7 
#2 TOP 	2800 	750 	0.9539 	610.5 
SUB 	2800 750 0.3782 242.0 
APPENDIX B 
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SYMBOLS 
1)0 	= intercept 
bl = slope 
Ca 	= calcium 
Cu . copper 
E.C. 	= electrical conductivity 
g . grams 
Fe 	. iron 
K = potassium 
km 	= kilometer 
m = meter 
mA 	= milliamps 
Mg . magnesium 
mg 	= milligrams 
ml = milliliter 
nmbos/cm = nano-millihos per centimeter 
Mn 	- manganese 
N = nitrogen 
P 	. phosphorus 
ppm . parts per million 
Zn 	= zinc 
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2. EQUATIONS 
Parts per million nitrogen: 	••• 
ppm N = [(ml H2SO4)-(blank)] (normality of acid) (14) (100) 
weight of sample in mg 
Straight line equation: method of least squares: 
x y bo  
b 1 
= absorbance 
= element in parts per million 
130 = intercept 
bl = slope 
Equation for slope: 
bl = n (Exy) - (Ex) (Ey) 	I = summation notation 
n(1x2) 	(Ex)' 
Equation for intercept: 
130  = 	(b1.7) 	= absorbance mean 




• 3, ATOMIC ABSORPTION 
WORKING CONDITIONS 	CALCIUM  
 
COPPER 	 IRON 
        
Lamp current 	3mA- 	3mA , 	5mA ' 
Fuel. 	acetylene 	acetylene 	acetylene 
Support nitrous oxide 	air air. 
Flame Stoichiometry 	reducing 	oxidizing 	oxidizing 
. Wave•length 	422.7 nm 324.7 nm 248.3'nm 
Spectral band pass . 	0.2 nm 0.2 nm 	0.2 nm 
Optium working range 1-4 ppm 	2-8 ppm 2.5-10 ppm' 
Typical sensitivity 	0.021 ppm 0.04 ppm 	0.062 ppm 
WORKING CONDITIONS 	POTASSIUM 	MAGNESIUM 	 ZINC 
Lamp current 	5mA 	3mA 	• 	5mA 
Fuel 	• acetylene 	acetylene 	acetylene 
Support 	• air - air air 
Flame stoichiometry 	oxidizing 	oxidizing 	oxidizing 
Wave length 766.5 nm 285.2 nm 213.0 nm 
Spectral band pass 	0.5 nm 0.5 nm 	0.2 nm 
• Optium working range 	0.5-2.0 ppm 	• 	0.1-0.4 ppm 	0.4-1.6 ppm 
Typical sensitivity 0.01 ppm • 0.003 ppm 0.009 ppm 
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START 	FINISH 	TOTAL 	MILLION 
         
Sierra Peak 
	
I #1 TOP 	3.1 	3.3 	0.2 	0.08 
SUB 	3.3 4.05 0.75 0.39 
#2 TOP 	4.05 	4.4 	0.35 	0.17 
SUB 	4.4 4.65 0.25 0.11 
II #1 TOP 	25.35 	27.0 	1.65 	0.90 
SUB 	5.0 5.1 0.1 0.03 
#2 TOP 	5.1 	5.3 	0.2 	0.08 
SUB 	5.3 5.6 0.3 0.14 
III #1 TOP 	24.7 
	
24.91 	0.21 	0.09 
SUB 	24.91 25.3 0.39 0.19 
#2 TOP 	25.3 
	
25.61 	0.31 	0.15 
SUB 	25.61 25.9 0.29 0.13 
IV 111 TOP 	7.7 	9.21 	1.51 	0.82 
SUB 	9.21 10.03 0.82 0.43 
#2 TOP 	10.03 	10.6 	0.57 	0.29 
SUB 	20.9 21.5 0.6 0.31 -. 
V #1 TOP 	11.0 	13.25 	2.25 	1.23 
SUB 	13.25 14.8 1.55 0.84 
#2 TOP 	11.9 	14.4 	2.5 	1.37 
SUB 	14.85 16.6 1.75 0.95 
VI #1 TOP 	19.7 	20.8 	1.1 
	
0.59 
SUB 	20.8 22.4 1.6 0.87 
#2 TOP 	14.4 	17.9 	3.5 
	
1.93 
SUB 	22.4 25.0 2.6 1.43i 
VII #1 TOP 	25.0 	25.7 	0.7 	0.36 
SUB 	25.7 26.3 0.6 0.31 
#2 TOP 	26.3 	27.0 	0.7 	0.36 
SUB 	27.0 28.0 1.0 0.53 
VIII #1 TOP 	28.0 	29.6 	1.6 	0.87 
SUB 	29.6 30.2 0.6 0.31 
' #2 TOP 	30.2 	31.7 	1.5 	0.81 
SUB 	31.7 32.2 0.5 0.25 
IX #1 TOP 	24.7 	26.0 	1.3 	0.7 
SUB 	26.0 26.8 0.8 0.42 
#2 TOP 	26.8 	27.5 	0.7 	0.36 





SITE 	START 	FINISH 	TOTAL 	MILLION 
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Sierra Peak cont'd 
X #1 TOP 	26.6 
SUB 27.6 
112 TOP 	14.0 
SUB 15.5 
	
27.6 	1.0 	0.53 
28.3 0.7 _ 0.36 
15.5 	- 1.5 	0.81 
16.1 0.6 0.31 
XI #1 TOP 	16.1 	20.4 	4.3 	2.38 
SUB 20.4 22.2 1.8 0.98 
112 TOP 	22.2 • 23.5 	1.3 	0.7 
SUB. 23.5 	24.7 1.2 0.64 
Guatay 
• TOP 21.4 	• 	 22.3 	0.9 	0.48 
SUB 22.3 • 23.7 • 	 1.4 0.76 
Otay 
#1 TOP 	6.0 	9.2 	3.2 	1.76 
SUB 	9.2 9.4 0.2 0.08 
#2 TOP 	9.4 
	
14.3 	4.9 	2.72• 
•SUB 14.3 15.8 • 	1.55 • 0.84 
#3 TOP 	15.9 	18.45 	• 2.55 	1.4 
SUB 18.45 19.85 1.4 0.76 
#4 TOP 	19.9 	22.9 	3.0 	1.65 
SUB 22.9 • 24.2 1.3 0.7 
#5 TOP 	24.2 	• 	28.55 	4.35 	• 	2.41 
SUB 	1.7 3.6 • 	1.9 • 	 1.04 
#6 TOP 	3.6 	7.15 • 	3.55 	1.96 
SUB 19.6 20.9 1.3 0.7 
Tecate 
TOP 14.7 	19.5 	4.8 	2.66 
SUB 20.1 21.4 1.3 • 0.7 
Bedford Road 
TOP 	7.3 	8.9 	1.6 
	
0.87 
SUB 	8.9 10.4 • 1.5 0.81 







SITE 	START 	FINISH 	TOTAL 	MILLION 
44 
Sierra Peak Road 
TOP 17.0 
SUB 17.5 
CONTROL #1 	15.0 













Big Cone Douglas Fir: Eagle Canyon 
	





SUB 	25.3 27.3 2.0 1.09 







SUB 	30.4 32.15 1.75 0.96 
Chaparral: Clay Canyon 







SUB 	18.05 18.92 0.87 0.46 







SUB 	22.35 24.25 1.9 1.04 







SUB 	34.7 35.7 1.0 0.53 
Chaparral: Skyline Drive 







SUB 	19.8 20.9 1.1 0.59 







SUB 	24.55 26.9 2.35 1.29 







SUB 	21.6 22.6 1.0 0.53 
Knob Cone Pine: Pleasants Peak 
#1 	TOP 	7.0 	9.3 • 	2.3 
	
1.26 
SUB 	9.3 11.2 1.9 1.04 












SITE 	START 	FINISH 	TOTAL 	MILLION 
45 
Mixed Conifer: Trabuco Canyon 
	
#1 TOP 	25.1 	30.9 
SUB 	30.9 34.6 
112 TOP 	34.6 
	
45.6 
SUB 	6.95 17.0 
Oak Woodland: Oak Flats 
#1 TOP 	21.5 
	
23.0 
SUB 	23.0 25.0 
#2 TOP 	23.7 
	
23.9 


















•  APPENDIX C 
SOIL TESTING CALCULATIONS 
PHOSPHORUS: SHELTON AND HARPER METHOD 
FACTOR 	PARTS 
OFF PER 
SITE 	ABSORBANCE 	GRAPH 	DILUTION 	MILLION  
Sierra Peak 
I TOP 0.4 	1.258 	1/50 	62.9 
	
SUB 0.15 0.491 1/50 24.55 
II TOP 0.02 	0.092 	1/50 	4.6 
SUB 0..01 0.061 1/50 3.06 
III TOP 0.19 	0.614 	1/50 	30.69 
SUB 0.14 0.460 1/50 23.02 
IV TOP 0.09 	0.307 	1/50 	15.34 
SUB 0.07 0.245 1/50 12.27 
V TOP 0.03 	0.123 	1/50 	• 6.13 
SUB 0.025 0.107 1/50 5.37 
VI TOP 0.065 	0.230 	1/50 	11.51 
SUB 0.05 '0.184 1/50 9.21 
VII TOP 0.07 	0.245 	1/50 	12.27 
SUB 0.05 0.184 	• 	1/50 • 9.21 
VIII TOP 0.22 	0.706 	1/50 	35.30 
SUB 0.22 0.706 1/50 35.30 
IX TOP 0.07 	0.245 	1/50 	12.28 
SUB 0.06 0.215 1/50 10.74 
X TOP 0.12 	0.399 	1/50 	19.95 
SUB 0.15 0.491 1/50 24.55 
XI TOP 0.18 	0.583 	1/50 	• 29.16 




FACTOR 	 PARTS 
OFF PER 
SITE 	ABSORBANCE 	GRAPH 	DILUTION 	MILLION 
Guatay 
	
TOP 0.001 	0.0337 	1/50 	1.68 
SUB 0.001 0.0337 1/50 1.68 
Otay 
111 TOP 0.07 	0.2012 	1/50 	10.06 
SUB 0.032 0.0834 1/50 4.17 
#2 TOP 0.06 	0.1702 	1/50 	8.51 
SUB 0.04 0.1082 1/50 5.41 
#3 TOP 0.06 	0.1702 	1/50 	8.51 
SUB 0.03 0.0772 1/50 3.86 
#4 TOP 0.067 	0.1919 	1/50 	9.60 
SUB 0.04 0.1082 1/50 5.41 
#5 TOP 0.09 	0.2632 	1/50 	13.16 
SUB 0.07 0.2012 1/50 10.06 
#6 TOP 0.04 	-0.1082 	1/50 	5.41 
SUB 0.01 0.0152 1/50 0.76 
Tecate 
TOP 0.21 	0.6750 	1/50 	33.76 
SUB 0.12 0.3990 1/50 19.95 
Bedford Road 
•TOP 0.26 	0.8290 	1/50 	41.44 
SUB 0.21 0.8590 1/50 - 33.76 
CONTROL 	0.27 	0.8590 	1/50 42.97 
Sierra Peak Road 
TOP 0.045 	0.1237 	1/50 	6.19 
SUB 0.075 0.2167 1/50 10.84 
CONTROL 111 0.075 	0.2167 	1/50 10.84 
CONTROL 112 0.10 0.2942 1/50 	14.71 
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FACTOR 	 PARTS 
OFF PER 
SITE 	ABSORBANCE 	GRAPH 	DILUTION 	MILLION  
Big Cone Douglas Fir: Eagle Canyon 
• TOP 0.24 	0.7673 	1/100 	76.73 
• SUB 0.19 0.6138 1/100 61.38 
Chaparral:_ Clay Canyon 
	
#1 TOP 0.04 	0.1082 	1/50 
SUB • 0.02 0.0462 1/50 	2.31 
1/2 TOP 0.08 	0.2322 	1/50 11.61 
SUB 0.07 0.2012 1/50 	10.06 
1f3- TOP 0.04 	0.0927 	1/50 4.64 
SUB 0.02 0.0617 1/50 	3.09 
Chaparral: Skyline Drive 
#1 TOP 0.04 	0.1082 	1/50 	5.41 
SUB 0.05 0.1392 	• 	1/50 6.96 
1/2 TOP 0.05 	0.1392 • 	 1/50 	• 	6.96 
SUB 0.06 0.1547 1/50 • 7.74 
ft 3 TOP 0.03 	-0.0772 	• • 1/50 	3.86 
SUB 0.01 • 0.0152 1/50 0.76 
Knob Cone Pine: Pleasants Peak 
1/1 TOP 0.17 	0.5112 	1/50 	25.56 
SUB 0.19 0.5732 - 1/50 28.66 
1/2 TOP 0.14 	• 	 0.4182 	1/50 	20.91 
SUB 0.13 0.3872 1/50 • 	19.36 
Nixed Conifer: Trabuco Canyon 
TOP 0.27 	0.8594 	1/100 	85.94 
SUB 0.25 0.7980 • 1/100 79.80 





1/100 	• 	56.31 
SUB 0.19 0.6138 1/100 • 	 61.38 
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3. POTASSIUM: ATOMIC ABSORPTION METHOD 
PARTS 
PER 
SITE 	READING 	FACTOR 	DILUTION 	MILLION  
Sierra Peak 
	
I TOP 1.5 	0.1923 	3/25 	1.60 
SUB 1.5 , 0.1923 3/25 1.60 
II TOP 7.5 	0.9615 	3/25 	8.02 
SUB 4.6 0.5897 3/25 4.92 
III TOP 15.0 	1.923 	3/25 	16.04 
SUB 9.2 1.179 3/25 9.84 
IV TOP 21.6 	2.769 	3/25 	23.09 
SUB 24.0 3.077 3/25 25.66 
V TOP 10.0 	1.282 	3/25 	10.69 
SUB 3.8 0.4872 3/25 4.06 
VI 	TOP 2.9 	- 0.3718 	3/25 	3.10 
SUB 2.9 .0.3718 3/25 3.10 
VII TOP 1.9 	0.2436 	3/25 	2.03 
SUB 1.0 0.1282 3/25 1.07 
VIII TOP 12.5 	1.6025 	3/25 	13.36 
SUB 5.8 0.7436 3/25 6.20 
IX TOP 0.5 	0.0641 	3/25 	0.53 
SUB 0.4 0.0513 3/25 0.43 
X TOP 3.6 	0.4615 	3/25 	3.84 
SUB 1.3 0.1666 3/25 1.39 
XI TOP 4.5 	0.5769 	3/25 	4.81 











#1 TOP 0.175 
SUB 0.105 
#2 TOP 0.179 
SUB 0.119 
• #3 TOP 0.195 
SUB 0.183 
#4 TOP 0.099 
SUB 0.093 
• #5 TOP 0.344 
SUB 0.097 








CONTROL • 0.238 
Sierra Peak Road 
TOP 0.093 
SUB 0.117 
CONTROL #1 0.167 
CONTROL #2 0.136  
	
0.4742 	•3/25 	• 	 3.95 
0.8833 2/5 2.21 
1.0532 	 3/25 	 8.78 
0.5129 •3/25 • 	4.27 
1.0840 	 3/25 	 9.03 
0.6209 3/10 • 2.07 
1.2075 	 3/25 	 10.06 
1.1149 2/5 2.79 
0.4665 	 3/25 	 3.89 
0.4202 2/5 1.05 
2.3576 	 3/25 	• 	19.65 
0.4511 • 3/25 • 	 3.76 
2.3499 	 3/25 	• 	19.58 
0.6286 • 3/25 • 	 5.24 
0.6441 	• 	 3/25 	 5.37 
0.1887 3/25 1.57 
0.8448 	• 	 2/5 	 • 2.12 
0,.2890 2/5 • 	 0.72 
1.5394 	 3/25 12.83 
0.4202 	 3/25 	• 	3.50 
0.6055 •2/5 1.51 
0.9914 	• 2/5 	 • 2.48 
0.7521 3/25 6.27 
N. 
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POTASSIUM CONT 'D 
PARTS 
PER 
SITE 	READING 	FACTOR 	PILUTION 	MILLION 
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Big Cone Douglas Fir: Eagle Canyon 
	
#1 TOP 0.227 	1.5259 	2/25 	19.07 
SUB 0.195 1.2995 3/25 10.83 
#2 TOP 0.232 
	
1.5613 	3/25 	13.01 
SUB 0.135 0.8750 3/25 7.29 
Chaparral: Clay Canyon 
#1 TOP 0.072 	0.4291 	3/25 	3.57 
SUB 0.113 0.7200 4/5 0.90 
#2 TOP 0.107 	0.6759 	2/5 	1.69 
SUB 0.071 0.4221 4/5 0.53 
#3 TOP 0.114 	0.7264 	4/5 	0.91 
SUB 0.092 0.5707 4/5 0.71 
Chaparral: Skyline Drive 
#1 TOP 0.042 	0.2170 	3/10 	0.72 
SUB 0.056 0.3160 415 0.40 
#2 TOP 0.122 	0.7830 	3/10 	2.61 
SUB 0.058 0.3302 2/5 0.82 
#3 TOP 0.062 	0.3585 	4/5 	0.45 
SUB 0.039 0.1957 4/5 0.24 
Knob Cone Pine: Pleasants Peak 
#1 TOP 0.178 	1.1792 	3/25 	9.83 
SUB 0.158 1.0377 3/25 8.65 
#2 TOP 0.305 
	
2.0778 	3/25 	17.32 
SUB 0.122 0.7830 3/25 6.52 
Mixed Conifer: Trabuco Canyon 
#1 TOP 0.110 	0.6981 	1/25 	17.45 
SUB 0.190 1.2641 3/25 10.53 
#2 TOP 0.287 
	
1.9505 	3/25 	16.25 
SUB 0.270 1.8302 3/25 15.25 
Oak Woodlands: Oak Flats 
#1 TOP 0.225 	1.5118 	3/25 	12.60 
SUB 0.260 1.7594 3/25 14.66 
#2 TOP 0.134 	0.8679 	1/25 	21.70 
SUB 0.144 0.9387 3/25 7.82 
APPENDIX C 
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CALCIUM: ATOMIC ABSORPTION METHOD 
PARTS 
PER 
SITE 	READING 	FACTOR 	DILUTION 	MILLION 
• Sierra Peak • 
	
I 	TOP 	0.- 19 	1.680 	3/25 	14.00 
• SUB 	0.39 3.368 	• 	3/25 . 28.06 
II 	TOP 	0.38 	3.250 	1/25 	81.24 
SUB 	0.34 2.909 1/25 72.72 
III 	TOP 	0.47 	4.043 	3/25 	33.69 
SUB 	0.28 2.439 3/25 20.33 
s 
IV 	TOP 	1.0 	8.535 	1/50 	426.76 
SUB 	1.05 8.962 1/50 448.08 
TOP 	0.49 
	
4.212 	3/25 	35.10 
SUB 	0.29 1.524 3/25 21.03 
VI 	TOP 	0.43 	3.705 	3/25 	30.88 
SUB 	0.35 3.030 3/25 25.25 
VII 	TOP • 	0.13 	1.174 	3/25 	9.78 
SUB 	0.12 1.089 3/25 9.08 
VIII 	TOP 	0.26 	2.270 	3/25 	18.92 
SUB 	0.09 0.836 3/25 6.97 
IX 	TOP 	0.17 	1.511 	3/25 	12.59 
SUB 	0.08 0.752 3/25 6.26 
TOP 	0.22 	1.933 	3/25 	16.11 
SUB 	0.15 1.343 3/25 11.19 
XI 	TOP 	0.28 	2.439. 	3/25 	20.33 
SUB 	0.21 1.850 3/25 15.41 
APPENDIX C 
4, CALCIUM CONT'D 
PARTS 
PER 




TOP 	0.380 	4.625 	3/25 	38.54 
SUB 	0.099 1.112 3/25 9.27 
Otay 
#1 TOP 	0.174 	2.05 	3/25 	17.08 
SUB 	0.120 1.375 3/25 11.46 
.#2 TOP 	• 0.223 	2.6625 	3/25 	22.19 
SUB 	0.190 2.25 3/10 7.5 
#3 TOP 	0.222, 	2.65 	3/25 	22.08 
SUB 	0.150 1.75 2/5 4.38 
#4 TOP 	0.372 	- 4.525 	3/25 	37.71 
. SUB 	0.207 2.4625 2/5 6.16 
15 TOP 	0.366. 	-4.45 	3/25 	37.08 
SUB. 	- 0.096 1.075 3/25 - 	8.96 
#6 TOP 	0.198 	2.35 	3/25 	19.58 
SUB 	0.220 2.625 2/5 6.56 
Tecate 
TOP 	0.393 	4.7875 	3/25 	39.89 
SUB 	0.139 1.6125 3/25 13.44 
Bedford Road 
TOP 	0.371 	4.512 	3/25 	37.6 
SUB 	0.298 3.6 3/25 30.0 
CONTROL 	0.356 	4.325 	3/25 36.04 
Sierra Peak Road 
TOP 	0.087 	- 	0.962 	3/25 	8.02 
SUB 	0.149 1.7375 2/5 4.34 
CONTROL #1 	0.123 	1.412 	3/25 11.77 





SITE 	READING 	FACTOR 	DILUTION 	MILLION  
Big Cone Douglas Fir: Eagle Canyon 
	
#1 TOP 	0.353 	4.2875 	2/25 	53.59 
SUB 	0.332 4.025 3/25 33.54 
112 TOP 	0.385 	4.688 	- 3/25 	39.06 
SUB 	0.197 2.338 3/25 19.48 
Chaparral: Clay Canyon 
#1 TOP 	0.180 	2.125 	3/25 	17.71 
SUB 	0.190 2.25 3/10 7.5 
112 TOP 	0.250 	3.0 	1/50 	150.0 
SUB 	0.255 3.0625 1/25 76.56 
#3 TOP 	0.342 	 4.15 	 3/25 	 34.58 
SUB 0.246 2.95 3/25 24.58 
Chaparral: Skyline Drive 
#1 TOP 	0.162 	1.9 	3/25 	15.83 
SUB 	0.150 1.75 3/25 14.58 
#2 TOP 	0.065 	.6875 	1/25 	17.19 
SUB 	0 . 330 4.0 3/25 33.33 
#3 TOP 	0.114 	1.3 	3/25 	10.83 
SUB 	0.176 2.075 3/10 6.92 
Knob Cone Pine: Pleasants Peak 
111 TOP 	0.314 	3.8 	3/25 	31.67 
SUB 	0.307 3.7125 1/50 185.62 
112 TOP 	0.340 	4.125 	3/25 	34.38 
SUB 	0.131 1.5125 3/25 12.6 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	0.129 	1.4875 	1/50 	74.37 
SUB 	0.109 1.2375 1/50 61.88 
#2 TOP 	0.262 	3.15 	1/50 	157.5 
SUB 	0.215 2.5625 1/50 128.12 
Oak Woodlands: Oak Flats 
#1 TOP 	0.332 	4.025 	3/25 	33.54 
SUB 	0.116 1-.325 1/59 66.25 
#2 TOP 	0.175 	2.0625 	1/50 




SOIL TESTING CALCULATIONS 
MAGNESIUM: ATOMIC ABSORPTION METHOD 
PARTS 
PER 
SITE 	READING 	FACTOR 	DILUTION 	MILLION 
Sierra Peak 
	
I 	TOP 	0.265 	0.3186 	1/10 	3.19 
SUB 	0.245 0.2881 1/25 7.20 
II 	TOP 	0.34 	0.4329 	1/100 	43.29 
SUB 	0.355 0.4558 1/100 45.58 
III 	TOP 	0.145 	0.1357 	1/50 	6.78 
SUB 	0.160 0.1585 1/25 3.96 
IV 	TOP 	0.21 	0.2347 	1/500 	117.38 
SUB 	0.275 0.3338 1/500 166.92 
V 	TOP 	0.105 	0.0747 	1/100 	7.47 
SUB 	0.146 0.1372 1/50 6.86 
VI 	TOP 	0.165 	0.1662 	1/25 	4.15 
SUB 	0.17. 0.1738 1/25 4.34 
- 
VII 'TOP 0.187 	0.1997 	1/25 	4.99 .  
SUB 	• 0.205 0.2271 1/25 5.68 
VIII 	TOP 	0.154 	0.1494 	1/50 	7.47 
SUB 	0.175 0.1814 1/25 4.53 
IX 	TOP 	0.2 	0.2195 	1/25 	5.49 
SUB 	0.120 0.0976 1/25 2.44 
X 	TOP 	0.143 	0.1326 	1/50 	6.63 
SUB 	0.105 0.0747 1/50 3.73 
XI 	TOP 	0.125 	0.1052 	1/50 	5.26 





SITE 	READING 	FACTOR 	DILUTION 	MILLION 
Guatay 
	
TOP 	0.287 	0.3676 	1/50 	18.38 
SUB 	0.357 0.4662 1/10 4.66 
Otay 
#1 TOP 	0.302 	0.3887 	2/25 	4.86 
SUB 	0.332 0.431 3/25 3.59 
#2 TOP 	0.340 	0.4422 	1/25 	11.06 
SUB 	0.150 0.1746 1/25 4.37 
#3 TOP 	0.270 	0.3437 	1/25 	8.6 
SUB 	0.153 0.1789 3/25 1.49 
#4 TOP 	0.243 	0.3056 	1/50 	15.28 
SUB 	0.304 0.3915 3/25 3.26 
#5 TOP 	0.344 
	
0.4479 	1/25 	11.2 
SUB 	0.225 0.2803 3/25 2.34 
#6 TOP 	0.240 	0.3014 	1/25 	7.54 
SUB 	0.258 0.3268 3/25 2.72 
Tecate 
TOP 	0.134 	0.1521 	1/50 	7.61 
SUB 	0.327 0.4239 2/25 5.30 
Bedford Road 
TOP 	0.301 	0.3873 	2/25 	4.84 
SUB 	0.202 0.2479 1/25 6.2 
CONTROL 0.294 	0.3775 	2/25 4.72 
Sierra Peak Road 
TOP 	0.265 	0.3366 	3/25 	2.80 
SUB 	0.027 0.0014 1/10 .01 
CONTROL #1 	0.324 	0.4197 	2/25 5.25 






i, 	 PER 
SITE READING 	FACTOR 	DILUTION 	MILLION  
Big Cone Douglas Fir: Eagle Canyon 
	
#1 TOP 	0.268 	0.3316 	1/50 	16.58 
SUB 	0.264 0.3266 1/50 16.33 
#2 TOP 	0.272 	0.3367 	1/50 	16.83 
SUB 	0.311 0.3861 1/25 9.65 
Chaparral: Clay Canyon 
#1 TOP 	0.251 	0.3101 	1/25 	7.75 
SUB 	0.281 0.3481 3/25 2.9 
1/2 TOP 	0.327 	0.4063 	1/50 	20.31 
Sp 	0.174 0.2126 1/25 5.32 
113 TOP 	0.306 	0.3797 	1/25 	9.49 
SUB 	0.206 0.2532 1/25 6.33 
• Chaparral: Skyline Drive 
#1 TOP 	0.367 	0.4569 	1/25 	11.42 
SUB 	0.401 0.5 1/25 12.5 
#2 TOP 	0.378 	0.4709 	• 1/50 	23.54 
SUB 	0.420 0.5240 1/50 26.2 
#3 TOP 	0.171 	0.2089 	1/25 	5.22 
SUB 	0.291 0.3608 2/25 4.51 
Knob Cone Pine: Pleasants Peak 
#1 TOP 	0.283 	0.3506 	1/25 	8.77 
SUB 	0.366 0.4557 1/50 22.87 
#2 TOP 	0.270 	0.3342 	1/50 	16.71 
SUB 	0.384 0.4785 2/25 5.98 
Mixed Conifer: Trabuco Canyon 
111 TOP 	0.329 	0.4089 	1/50 	20.44 
SUB 	0.322 0.4 1/50 20.0 
112 TOP 	0.420 	0.524 	1/50 	26.2 
SUB 	0.360 0.4481 1/50 22.4 
• Oak Woodland: Oak Flats 
#1 TOP 	0.279 	0.3456 	1/25 	• 8.64 
SUB 	0.228 0.281 1/50 14.05 
112 TOP 	0.331 	0.4114 	1/50 	. 20.57 
SUB 	0.254 0.3139 1/25 7.85 
APPENDIX C 
SOIL TESTING CALCULATIONS 
IRON: ATOMIC ABSORPTION METHOD 
PARTS 
PER 





I 	TOP 	0.01 	trace 
SUB 0.005 trace 
II 	TOP 	0.01 	trace 
SUB 0.009 trace 
III 	TOP 	0.012 	0.05 
SUB 0.028 0.45 
IV 	TOP 	0.013 	0.075 
SUB 0.017 0.175 
TOP 	0.055 	1.125 
SUB 0.055 1.125 
VI 	TOP 	.0.022 	- 0.3 
SUB 0.185 4.166 ., 
VII 	TOP 	0.012 . 	0.05 
SUB 0.012 0.05 
VIII 	TOP 	0.240 	5.59 
SUB 0.020 0.25 
IX 	TOP 	0.150 	3.26 
SUB 0.300 7.15 
X 	TOP 	0.06 	1.25 
SUB 0.017 0.175 
XI 	TOP 	0.120 	2.48 
SUB 0.021 0.275 
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MI LL ION 
Gutay 
    
	
TOP 	0.03 	0.89 
SUB 0.03 0.89 
Otay 
#1 TOP 	0.031 	0.92 
SUB 0.019 0.51 
#2 TOP 	0.043 	1.33 
SUB 0.006 0.07 
#3 TOP 	0.008 	0.14 
SUB 0.044 1.36 
#4 TOP 	0.026 	0.75 
SUB 0.04 1.23 
#5 TOP 	0.018 	0.48 
SUB 0.068 2.18 
#6 TOP 	0.044 	1.36 
SUB 0.110 3.52 
Tecate 
TOP 	0.085 	1.57 
SUB 0.250 5.85 
Bedford Road 
TOP 	0.013 	0.31 
SUB 0.016 0.41 
CONTROL 	0.029 0.85 
Sierra Peak Road 
TOP 	0.006 	0.07 
SUB 0.005 0.03 
CONTROL #1 	0.006 0.07 
CONTROL #2 0.025 	0.72 
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Big Cone Douglas Fir: Eagle Canyon 
	
1/1 TOP 	0.077 	2.48 
SUB 0.020 0.54 
#2 TOP 	0.014 	0.34 
SUB 0.033 0.99 
Chaparral: Clay Canyon 
#1 TOP 	0.026 	0.75 
SUB 0.068 2.18 
#2 TOP 	0.006 	0.07 
SUB trace 
#3 TOP 	0.007 	0.10 
SUB 0.005 0.03 
Chaparral: Skyline Drive 
#1 TOP 	0.012 	0.27 
SUB 0.013 0.31 
#2 TOP 	0.006 	0.07 
SUB trace 
#3 TOP 	0.01 	0.20 
SUB 0.01 0.20 
Knob Cone Pine: Pleasants Peak 
#1 TOP 	0.077 	2.48 
SUB 0.01 0.20 
#2 TOP 	0.024 	0.68 
SUB 0.108 3.45 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	0.012 	0.27 
SUB 0.009 0.17 
#2 TOP 	0.015 	0.37 
SUB 0.015 0.37 
Oak Woodland: Oak Flats 
#1 TOP 	0.006 	0.07 
SUB 0.005 0.03 
112 TOP 	0.007 	0.10 
SUB 0.007 0.10 
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I 	TOP 	0.057 	0.64 
SUB 0.032 0.32 
	










0.328 20.19 (1/5 dilution) 
SUB 0.246 
	
15.08 (1/5 dilution) 




VI 	TOP 	0.144 1.74 
- SUB 0.109 
	
1.30 


























MILLION SIT'ES 	 READING 
 
     
Guatay 
	
TOP 	0.038 	0.31 
SUB 0.020 0.10 
Otay 
#1 TOP 	0.023 	0.14 
SUB 0.019 0.09 
#2 TOP 	0.179 	1.90 
SUB 0.042 0.35 
#3 TOP 	0.067 	0.64 
SUB 0.017 0.07 
#4 TOP 	0.264 	2.88 
. 	SUB 0.023 0.14 
#5 TOP 	0.292 	3.20 
SUB 0.042 0.35 
#6 TOP 	0.120 	1.23 
SUB 0.032 0.24 
Tecate 
TOP 	0.190 	2.04 
SUB 0.030 0.20 
Bedford Road 
TOP 	 trace 
SUB trace 
CONTROL trace 
Sierra Peak Road 
TOP 	0.034 	0.26 
SUB 0.017 0.07 
CONTROL #1 	0.018 0.08 
CONTROL #2 0.036 	0.27 
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MILLION SITES 	 READING 
 
     
Big Cone Douglas Fir: Eagle Canyon 
	
#1 TOP 	0.257 	2.7977 
SUB 0.069 	- 0.6612 
#2 TOP 	0.279 3.0496 
SUB 0.106 	1.0687 
Chaparral: Clay Canyon 
#1 TOP 	0.060 	0.5587 
SUB 0.026 0.1717 
#2 TOP 	0.116 	1.1832 
SUB 0.020 0.1034 
#3 TOP 	0.035 	0.2741 
SUB 0.018 0.0806 
Chaparral: Skyline Drive 
#1 TOP 	0.063 	• 	0.5929 
SUB • 0.023 0.1375 
#2 TOP 	-0.015 	0.0464 
SUB 0.130 1.3435 
#3 TOP trace 
SUB 	 trace 
Knob Cone Pine: Pleasants Peak 
#1 TOP 	0.633 	7.1031 
SUB 0.312 3.4275 
#2 TOP 	0.145 	1.5153 
SUB 0.034 0.2627 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	• 	0.040 	0.3310 
SUB 	• 0.013 0.0237 
#2 TOP 	0.059 	0.5473 
• SUB 0.085 0.8433 
Oak Woodland: Oak Flats 
#1 TOP 	0.055 	0.5018 
SUB 0.045 0.3880 
#2 TOP 	0.103 	• 1.0343 
SUB 0.057 0.5246 
••• 
APPENDIX C 
SOIL TESTING CALCULATIONS 
8. COPPER: ATOMIC ABSORPTION METHOD 
PARTS 
PER 
SITES 	READING 	MILLION  
Sierra Peak 
	
I 	TOP 	0.010 	0.02 
SUB 0.010 0.02 
II 	TOP 	0.011 	0.04 
SUB 0.010 0.02 
III 	TOP 	0.012 	0.06 
SUB 0.013 0.08 
IV 	TOP 	0.015 	0.12 
SUB 0.019 0.20 
V 	TOP 	0.010 	0.02 
SUB 0.010 0.02 
VI 	TOP 	0.009 	trace 
SUB — 0.010 0.02 
VII 	TOP 	0.009 	trace 
SUB 0.007 trace 
VIII 	TOP 	0.012 	0.06 
SUB 0.010 0.02 
IX TOP 	0.009 	trace 
SUB 0.010 0.02 
X 	TOP 	0.010 	0.02 
SUB 0.010 0.02 
XI 	TOP 	0.009 	trace 
SUB 0.009 trace 
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COPPER CONT I D 














111 TOP 	0.007 	0.09 
SUB 0.005 0.06 
112 TOP 	0.003 	0.03 
SUB 0.006 0.08 
113 TOP 	0.004 	0.05 
' 	SUB 0.005 0.06 
114 TOP 	0.007 	0.09 
SUB 0.004 0.05 
115 TOP 	IMM. 	 trace 
SUB trace 
116 TOP trace 
SUB 	0.002 	• 	 0.02 
Tecate 
TOP 	0.002 	0.02 
SUB 0.002 0.02 
Bedford Road 
TOP 	 trace 
SUB • 	 trace 
CONTROL 	0.006 	0.08 
Sierra Peak Road 
TOP 	, 0.004 	• 	0.05 
• SUB 0.003 0.03 
CONTROL 111 	0.003 • 0.03 
CONTROL 112 0.004 	0.05 
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MILLION SITE 	READING 
 
     
Big Cone Douglas Fir: Eagle Canyon 
	
#1 TOP trace 
SUB 	0.005 	0.06 
112 TOP 	0.003 0.03 
SUB 0.007 	0.09 
Chaparral: Clay Canyon 
• #1 TOP 	0.004 	0.05 
SUB 0.003 0.03 
112 TOP trace 
SUB 	 trace 
#3 TOP 	0.005' 	0.06 
SUB -trace 
Chaparral: Skyline Drive 
#1 TOP 	0.003 	0.03 
SUB trace 
#2 TOP 	0.003 	•0.03 
SUB 0.002 0.02 
#3 TOP 	0.005 	0.06 
SUB 0.003 0.03 
Knob Cone Pine: Pleasants Peak 
111 TOP 	0.003 	0.03 
SUB 0.002 0.03 
#2 TOP 	0.003 	0.03 
SUB • 0.003 0.03 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	0.009 	• 	 0.12 
SUB 0.010 • 	 0.14 
#2 TOP 	0.009 	• 	0.12 
SUB 0.005 0.06 
Oak Woodland: Oak Flats 
#1 TOP 	• 0.005 	0.06 
SUB 0.005 0.06 





• APPENDIX C 
SOIL TESTING CALCULATIONS 







I 	TOP. 	0.186. 	1.24 
SUB - 0.116 0.79 
II 	TOP 	0.046 	0.29 
SUB 0.121 0.82 








TOP 	0.038 	• 	0.24 
SUB • 0.041 • 	 0.26 








VIII 	TOP 	0.261 	• 	1.74 
SUB 0.090 0.62 
IX 	TOP • • 0.123 	• 0.83 
SUB 	0.152 1.02 - 
X 	TOP 	0.138 	0.93 
SUB 0.176 1.18 
XI 	TOP 	0.150 	1.01 










     
Guatay 
	
TOP 	0.060 	0.42 
SUB 0.065 0.45 
Otay 
#1 TOP 	0.038 	0.24 
SUB 0.017 0.10 
#2 TOP 	0.108 	0.73 
SUB 0.132 0.89 
#3 TOP 	0.038 	0.24 
SUB 0.039 0.25 
#4 TOP 	0.022 	0.13 
SUB 0.037 0.23 
#5 TOP 	• 0.052 	-0.36 
SUB 	• 	0.038 .0.24 
#6 TOP 	. ., 0.053 	0.37 
SUB 0.048 0.31 
Tecate 
TOP 	0.633 	4.18 
SUB 0.154 1.04 
Bedford Road 
TOP 	0.041 	0.26 
SUB 0.037 0.23 
CONTROL 	0.036 0.23 
Sierra Peak Road 
TOP 	0.054 	0.38 
SUB 0.085 0.58 
CONTROL #1 	0.135 0.91 
CONTROL #2 0.060 	0.42 
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APPENDIX C 
9. ZINC CONTI!) 
PARTS 
PER 
SITE 	 READING 	 MILLION 
Big Cone Douglas Fir: • Eagle Canyon 
	
#1 TOP 	0.160 	1.08 
SUB 0.063 0.44 
#2 TOP 	0.065 	0.45 
SUB 0.068 0.47 
Chaparral: Clay Canyon 
#1 TOP 	0.079 . 	0.54 
SUB 0.066 0.46 
#2 TOP 	0.019 	0.11 
SUB 0.030 0.19 
• #3 TOP 	0.038 	0.24 
SUB 0.029 0.18 
Chaparral: Skyline Drive 
#1 TOP 	•..O.035 	0.22 
SUB 0.027 0.16 
#2 TOP 	0.039 	0.25 
SUB 0.025 0.15 
#3 TOP 	0.023 	0.14 
SUB 0.035 0.22 
.Knob Cone Pine: Pleasants Peak 
#1 TOP 	0.200 	1.34 
SUB 0.038 0.24 
1/2 TOP 	0.038 	0.24 
SUB 0.335 2.22 
Mixed Conifer: Trabuco Canyon 
#1 TOP 	0.073 	0.50 
SUB • 0.059 0.41 
#2 TOP 	0.095 	0.65 
SUB 	• 	0.110 0.75 
Oak Woodland: Oak Flats 
#1 TOP 	0.042 	0.27 
SUB 0.043 0.27 
#2 TOP. 	• 0.167 	1.12 
SUB. 	• 	 0.100 0.68 
